Recognition of pertussis toxin by antibodies to synthetic peptides.
Eight synthetic peptides, selected from the amino acid sequence of pertussis toxin (PT) subunits S1, S2, S3 and S4, were assessed for their ability to induce protein-recognizing and neutralizing antibodies. Seven of these peptides, prepared as conjugates of either keyhole limpet haemocyanin or tetanus toxoid, induced significant levels of antibody, all of which reacted with SDS-denatured PT on Western blots. Six of the antibodies bound to PT-coated ELISA plates; this binding was inhibited by homologous peptide antigen. However, none of the antibodies, including those directed against the N-terminus of subunit S1, were able to attenuate in vivo or in vitro toxin-dependent activity. Further investigation revealed that only one antibody, specific for the C-terminus of S1 (peptide Slc, 237-255), could recognize the conformation of native PT in solution. The other five antipeptide antibodies which reacted with PT-coated ELISA plates did not recognize PT when captured onto ELISA plates via either a monoclonal antibody or fetuin, unless the conformation of the toxin had been relaxed by reduction with dithiothreitol. Conversely, the native PT-recognizing response of peptide Slc did not bind the conformationally relaxed PT molecule. From this study, it appears likely that a peptide capable of inducing PT-neutralizing antibody must closely resemble the conformation of the cognate sequence in the native protein.